No significant differences were found in surface microflora of country-cured hams covered with stockinettes, barrier bags, or a coating of paraffin wax during aging, except for a reduction in mold growth on waxed hams. Abundant mold growth is often observed on the surface of country-cured hams and is associated with sufficient age time (2). However, some researchers have reported that fungi isolated from country-cured hams are capable of producing mycotoxins (3, 5, 9, 11). In addition, many people find the appearance of mold on food distasteful. Dipping cured hams in melted paraffin wax before aging has been suggested as a means to maintain the desired moisture level and reduce surface mold growth. However, concem has been expressed that increasing moisture and limiting oxygen at the surface of the ham might favor the growth of spoilage microorganisms, such as those of the genera Lactobacillus and Clostridium.
monly produced in the southern United States. They have a ripening time of 6 months to 2 years. The dry-cure method has been abandoned commercially for hams, except in the processing of country-cured hams, because of its high incidence of spoilage (2) . The slow loss of water and uneven penetration of curing ingredients may permit growth ofputrefactive anaerobes, causing "ham souring" or "bone taint." Uniformity of results is a problem in the country ham industry because hams of different shapes and thicknesses absorb salt and lose water at different rates. Flat lean hams lose water and cure faster than thicker, fatter hams. Lean hams are frequently too dry and salty for consumer taste (8) . Thick or fat hams cure slower and thus are more susceptible to putrefactive spoilage.
Abundant mold growth is often observed on the surface of country-cured hams and is associated with sufficient age time (2) . However, some researchers have reported that fungi isolated from country-cured hams are capable of producing mycotoxins (3, 5, 9, 11) . In addition, many people find the appearance of mold on food distasteful. Dipping cured hams in melted paraffin wax before aging has been suggested as a means to maintain the desired moisture level and reduce surface mold growth. However, concem has been expressed that increasing moisture and limiting oxygen at the surface of the ham might favor the growth of spoilage microorganisms, such as those of the genera Lactobacillus and Clostridium.
This study was undertaken to compare the surface microflora and core samples of countrycured hams covered during aging in stockinettes, barrier bags (packaged with vacuum), and paraffin wax.
Country hams were dry cured at the University of Tennessee meat laboratory for 2 days per (6) . Core samples were taken by aseptically removing the outer layer of fat (ca. 1 cm) and using a sterile cork borer. Core samples were placed in reinforced clostridial medium, flushed with nitrogen, and blended for 1 min. Serial dilutions were prepared in reinforced clostridial medium (6) and plated as described above. Coliform counts were not taken. Aerobic and anaerobic samples were incubated at 32°C for 48 h. Anaerobic conditions were provided by a GasPak jar (BBL, Cockeysville, Md.) with a hydrogen plus carbon dioxide generator. Violet red bile agar and sulfite polymyxin sulfadiazene agar plates were incubated at 370C for 24 h. All plating was done in duplicate. For each treatment (stockinette, barrier bag, wax), 100 colonies were selected for identification.
Each separate colony of mold on each ham was sampled with a sterile swab and inoculated onto potato dextrose agar (acidified) and malt extract agar for isolation and identification.
Of the 300 yeast and bacterial isolates taken from 45 country-cured hams (100 per treatment), the primary isolates were bacteria of the genera Micrococcus, followed in number by Streptococcus, Bacillus, coagulase-negative NOTES 1079 Staphylococcus and Lactobacillus ( (2) .
The predominant genus of mold isolated was (1) reported that the fat of hams cured with mold growth was less yellow and rancid than that of hams free of mold growth. Since ultraviolet light has been shown to increase oxidative rancidity of country-cured hams (10), mold growth may provide a physical barrier to prevent the ultraviolet light initiated oxidation. Overall, there were no significant differences in microbial quality of country-cured hams held in stockinettes, barrier bags, or wax during ripening, except for the reduction in mold on the waxed hams. The incidence of Clostridium spp. was low in all treatments. Micrococcus spp. and Streptococcus spp. were the most common contaminants, but caused no apparent spoilage problem in any treatment.
